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Chapter 7
Experiences of Users from Online Grocery Stores
Mark Freeman
Abstract Grocery shopping, traditionally considered as the pinnacle of the self-
service industry, is used as the case study in this chapter. As the Internet has
become widely used by many segments of the population, the opportunity to
shop online for groceries has been presented to consumers. This chapter con-
siders issues that need to be addressed to make online grocery shopping systems
more usable for these consumers, based on feedback from individuals who
participated in a study of user interactions with Australian online grocery
stores.
7.1 Introduction
The ability to purchase groceries via an online mechanism has the potential to
significantly alter the behaviour of consumers. The challenge for online grocery
stores is to provide a functional method of self-service item selection and
ordering that consumers find more convenient than using a conventional self-
service grocery store.Grocery stores appeared in the early twentieth century,
and over the past 100 years have adapted to become a weekly part of most
individuals’ lives. The initial concept behind the grocery store was for a self-
service, cash and carry facility for consumers. The three factors that led to the
initial success of grocery stores were the growth of cities; an increasing popula-
tion with a rising demand for food; and the spread of the motor vehicle and
refrigerator. With these developments, the grocery store has become an institu-
tion in western economies.
It is essential for online grocers to realise that, while the public must shop for
groceries, consumers have the choice of using conventional self-service grocery
stores or their online counterparts. While, originally, many Internet users
purchased goods via e-commerce for the novelty factor, online grocery stores
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need to provide a strong incentive for consumers to continue to purchase their
goods online once the novelty wears off. To date, this incentive has been
advertised as the convenience of being able to purchase from home and the
reduced stress involved when shopping for groceries online. A number of
studies have found that conventional self-service grocery shopping is the most
stressful of all types of shopping ( Aylott & M itchell 1998). The decision to
purchase groceries online and the users’ perceptions of success are affected by
many issues, both online and offline. These issues include the selection process,
payment process, receipt of goods, returns, customer service, q uality of goods,
substitutions, price, privacy, security, time and convenience. The importance
of each of these issues varies among users, and is likely to be influenced by the
structure of the grocery store ( i.e. whether the store is ‘ web only’, or has a
physical presence). This chapter will focus on issues of usability related to online
grocery shopping.
This chapter presents the results of an ex tensive case study into the usability
of one Australian online grocery store, and identifies issues that need to be
overcome by online grocery stores in order to be successful. The results pre-
sented will discuss the differences between conventional self-service and online
grocery stores, and feedback provided by users who completed the usability
testing. This information is used to develop recommendations for necessary
features of online grocery stores, which may be used to assist online grocery
stores ( and potentially online stores in other industries) to provide a functional
method of self-service item selection and ordering for their users.
7.2 B ackg round
The development of the Internet has introduced a new shopping medium for
consumers. The Internet continues to create a great deal of hype and hysteria,
and alongside the more sensational aspects, issues of e-commerce have arisen.
O ne of the maj or issues that has been identified is the usability of e-commerce
websites, as shown in previous studies ( R aij as 2002; Tilson et al. 1998). If an
online store is unusable then customers are unlikely to make a purchase ( J ames
2001). There have been numerous predictions of a dramatic increase in online
grocery shopping in the nex t few years; however, these predictions are only
likely to be fulfilled if online grocery stores provide an efficient and logical
shopping ex perience for consumers. U sable systems are paramount in meeting
the ex pectations of consumers using this self-service medium for their groceries.
M ost e-commerce usability research has focused on the ordering of single
products, and the issue of multiple product multiple q uantity ordering, such
as in a grocery store, has only been addressed in a very limited way.
With usability being a prime concern for online stores, it is playing an
increasingly important role in the development of e-commerce systems such
as online grocery systems, and with this various techniq ues for conducting














































usability testing have emerged. These techniq ues range from informal processes
such as heuristic evaluation to formal techniq ues such as usability laboratories.
If usability testing deems a site to be poor in that respect, there is a need to
redesign the site, thus mandating a prompt reaction in order to remain compe-
titive in the marketplace.
A set of ten preliminary guidelines have been established during previous
research as a basis for orders that deal with multiple product and varied
q uantity ordering. The preliminary guidelines established ( F reeman 2003; F ree-
man et al. 2003) were as follows:
1. Informative home page
2. P ages should follow a clear left to right path
3. S earching capabilities visible and usable
4. S earching available across multiple columns
5. L ogical ordering of results, with consistent naming
6. A separate column for each part of the description
7. E ach row differentiated by different colours
8. C lear method for item and q uantity selection
9. B uttons differentiated from tex t and graphics
10. S imple instructions
It can be argued that grocery shopping is fundamentally different to any
other typical shopping ex perience by its nature, in both conventional self-
service and online contex ts. A typical grocery shopping trip involves selecting
and purchasing multiple products with multiple q uantities, while other shop-
ping typically involves purchasing one or a limited number of items. Website
designers for grocery shopping should reflect these considerations as they
endeavour to support users fulfil these traditional patterns of behaviour.
The emphasis and concerns of this research differ from all previous HC I
research because of the inherent complex ity of placing multiple product multi-
ple q uantity orders, as opposed to purchasing only a few items. The issue of
multiple product multiple q uantity ordering has been shown to be of signifi-
cance in previous studies ( Heikkila et al. 1998) and is of great significance in
self-service, with a grocery order having 54 items on average. Harlam and
L odish ( 1995) identified a difference in mindset for purchasing multiple pro-
ducts as shoppers ‘ balance’ the contents of their trolley. R esearch has shown
that grocery shopping is the most stressful form of shopping ( Aylott & M itchell
1998) due to a range of factors, many of which are removed by shopping online.
P revious research in the field of online shopping has also usually focused on the
purchase of a ‘ hard-good’, such as a book, C D or item of clothing. These items
are fundamentally different to those that a consumer purchases from a grocery
store.
O ne figure suggests that j ust over 3% of the total grocery sales in Australia
occurred online in 2002 ( Hannen 2002). There are a growing number of indivi-
duals using the Internet to perform their shopping duties. These users are also
gaining greater competence and confidence in using such services. There is














































therefore a need for the systems to have ever-increasing levels of usability and to
ensure that a high level of user satisfaction is maintained.
A study ( R aij as 2002) of online grocery shopping inHelsinki, F inland, found
that the average user is a woman, 35– 46 years old living in a household with
children. 73% of customers were women, 88% were under 45 years old and
most users had high incomes. A similar situation of the typical online user has
been established through this research, with interviews of online stores in
Australia indicating that over 80% of their registered customers were women.
O nline shopping research has traditionally focused on non-essential items,
with the ex perience designed for enj oyment. O nline grocery shopping involves
the purchase of essential items, and efficiency is therefore more important than
enj oyment. E fficiency is also an issue when it is considered that groceries are
usually disposable and therefore need to be repurchased on a regular basis.
Groceries are substitutable goods, meaning that if one product is not available
then the consumer will usually be able to purchase a similar product as a
replacement. F acilities to support the identification of alternate products are
currently not available in online grocery stores, but would be of great advantage
to consumers. As a result of these issues, online grocery stores are inherently
different to other types of online stores.
With the introduction of the Internet and the development of online shop-
ping during the 1990s, individuals were offered the opportunity to purchase
their weekly groceries online, releasing the consumer from the stressors asso-
ciated with conventional self-service shopping. B ehavioural and consumer
research has proven that the weekly grocery-shopping trip is one of the most
stressful shopping ex periences that an individual has to undergo ( Aylott &
M itchell 1998). B y providing access to the grocery shopping process online,
consumers are now more able to shop at their convenience and in an environ-
ment which is comfortable for them ( K empiak & F ox 2002). With the ubiq ui-
tous nature of the Internet providing the possibility of purchasing items in an
environment that is familiar to the user, there is scope for reducing shopping-
related stress. However, it is still to be determined whether, in reality, online
grocery stores are a true alternative to conventional self-service shopping.
When designed well, the basic ex perience that a user gains from using an
online grocery system should be not unlike that of a conventional self-service
shop. B rowsing allows customers to ex plore the website and purchase goods in
a manner that is similar to a conventional self-service grocery store by viewing
virtual aisles to narrow down the products that are available. O nline systems
also have the advantage of a search facility, which most users associate with the
Internet, and this allows a user to locate a product by typing in product
descriptors such as the name, brand or type of good. With both methods, lists
of results are displayed for the consumer to select from.
Images and ex planations are essential to support online browsing and selec-
tion, because consumers are unable to touch or see the products they are con-
sidering purchasing ( B annister 2002; C onsumer U nion of U .S . 2000). A limited
number of researchers ( M cGovern 2001; N ielsen 2001) disagree with the use














































ofsupporting images, suggesting that ‘ the web is a literate rather than a visual
medium’, and is visually constrained, so sites should be based around tex t due
to resolution and screen siz e limitations. L imited bandwidth also supports this
req uirement, with users inevitably being impatient and the web being time-
sensitive, meaning that information needs to be displayed in a timely manner
( M cGovern 2001). L ohse and S piller’s ( 1998) research contradicts these recom-
mendations, stating that the most sophisticated ‘ list windows’ ( which combine a
description, an AD D button and an image) use both images and ex tra naviga-
tion buttons, such as ‘ more details’. Hong et al. ( 2004) corroborate this argu-
ment, finding that the design of product listing pages can dramatically influence
the users’ performance and their attitude to shopping online. B y providing a
product image on the listing page to support the brand name, the efficiency and
effectiveness of finding a product is dramatically increased, and the provision of
a vertical list of the products as opposed to that of ‘ an array’ ( in a grid) improves
performance. Y en and Gwinner ( 2003) identify four attributes that are of
importance for Internet self-service technologies ( IS S T): perceived control;
performance; convenience; and efficiency. These four attributes will be dis-
cussed throughout this chapter.
7.3 H istory of the Grocery Store
C onventional self-service grocery stores have ex isted in their current form for
more than 90 years. The first conventional self-service grocery store, ‘ P iggly
Wiggly S tore’, was established in the U nited S tates by C harles S aunders in
1916. His idea was for a self-service, cash and carry grocery store ( O i 2004).
Although this grocery store failed due to the U S stock market crash of 1929, the
idea for such stores was created. The three factors that led to the initial success
of grocery stores were ‘ ( i) the growth of cities, ( ii) a rising demand for food, and
( iii) the spread of the automobile and refrigerator’ ( O i 2004). With these devel-
opments, the self-service grocery store became a worldwide success.
O ver the second half of the twentieth century, grocery stores have established
themselves in the Australian retail sector, j ust like in the rest of the developed
world. The first self-service grocery stores in Australia appeared in the 1950s
and have since risen to a position of dominance, accounting for 61% of all food
and grocery purchases in Australia in 1998– 99 ( AC N eilson 1998, p37 cited in
P ritchard 2000). In 2003– 04 ‘ food and non-alcoholic beverages’ had the highest
average household ex penditure of $ 153 per week, representing 17% of total
household ex penditure on goods and services ( AB S 2003– 04). In the U nited
S tates of America, annual grocery ex penditure is around U S $ 540 billion.
Australia’s largest grocery store group, C oles M yer, had sales in their food
and liq uor division of AU $ 19,255 million during 2005 ( C oles M yer L td 2005).
These figures demonstrate that there is an enormous potential market for
business to consumer ( B 2C ) e-commerce in the online grocery area.














































With ex penditure in Australian grocery stores accounting for such a large
percentage of household ex penditure, numerous grocery stores have established
themselves in the market. This provides consumers with the ability to select
their preferred supermarket company for regular grocery shopping visits. S ince
the introduction of the Internet, consumer choices have ex panded further and
they may now choose to conduct their regular grocery shopping using an online
grocery system. In some societies, conventional self-service grocery stores have
been incorporated into larger ‘ supermarkets’ over the recent years, with these
supermarkets having a wider selection of products. This chapter compares the
stressors of using a conventional self-service grocery store with its online
counterpart.
7.3.1 Online Grocery Stores
O nline grocery stores realise that, while the public must shop for groceries,
consumers have the choice of using conventional self-service grocery stores or
their online counterparts. While, originally, many Internet users purchased
goods via e-commerce out of curiosity, online grocery stores must provide a
strong incentive for consumers to continue to purchase their goods online once
the novelty wears off ( Goldstein 2002). To date, this incentive has been adver-
tised as the convenience and ease of being able to purchase from home. How-
ever, this concept of convenience must be ex tended to the convenience and ease
of use of a specific online grocery system, not j ust the overall idea of online
shopping. It is also important to note that the benefits provided by the con-
venience of shopping online can come at a cost to the user.
D espite predictions of a high take-up rate for online grocery shopping, this
has not occurred to date. The slow acceptance of online grocery shopping
compared to other types of online shopping has been considered in previous
research by analysing the products commonly purchased online ( K empiak &
F ox 2002). P roducts traditionally purchased online are ‘ hard-good’ items such
as music and books. In contrast, shoppers are used to inspecting groceries for
q uality when shopping in a traditional grocery store, and some grocery pro-
ducts such as fruits are considered to be high-touch items ( K empiak & F ox
2002). S hoppers using online grocery stores are not able to ‘ touch’ items to
assess q uality. Another significant feature of grocery products is their perish-
able nature, with many products having specific delivery needs, such as refrig-
eration and a limited life span. The perishable nature of products demands a
regular turnover of inventory, often resulting in changing availability of pro-
ducts. This poses an added challenge for online shoppers, as they are forced to
vary their purchasing patterns based on limited information. C onsumer percep-
tions regarding the delivery of ‘ soft-good’ items need to be changed to allow for
further growth in online grocery shopping ( M yWebGrocer 2001).














































When designing online grocery systems, a key concept to consider is the aisle
layout of conventional self-service grocery stores. D esigners of online grocery
systems need to understand the ‘ mental models’ that users associate with
grocery shopping in the ‘ real-world’ environment ( B adre 2002). This notion is
based on the idea that users of online grocers are likely to have ex perience with
buying goods in a conventional self-service grocery store, and who are therefore
ex perienced in determining the aisle location of items. It is the categorisation of
items that is important for website designers and developers, with users com-
monly transferring conventional self-service grocery shopping ex periences to
the online domain.
There are three forms of virtual store layout presented in conventional
retailing store layout theory ( V rechopoulos et al. 2004):
 F reeform. It is a free-flowing layout with both displays and aisles in different
siz es and shapes ( this type of layout is generally used in large clothing stores);
 Grid. It is usually set in a rectangular layout of long aisles running parallel to
each other ( this type of layout is generally used in grocery stores); and
 R acetrack. It is organised into individual semi-separate retail areas with each
area being built around a theme ( this type of layout is generally used in large
department stores).
In conventional environments, it has been found that ‘ selling floor layouts
are ex tremely important because they strongly influence in-store traffic pat-
terns, shopping atmosphere, shopping behavior, and operational efficiency’
( L ewison 1994, p. 289). The layout of an online grocery website significantly
affects online consumer behaviour; however, practical research has found that
predictions generated from the literature of conventional retailing about differ-
ences in the outcome of layouts do not generally hold in a virtual setting
( V rechopoulos et al. 2004). This is in opposition to the proposal for designing
a website based on the users’ ‘ mental model’ ( B adre 2002). V rechopoulos et al.
( 2004) and N ielsen ( 2000a) claim that some of the research findings, such as
users taking what appears to be the ‘ easiest’ path rather than the most logical,
can be ex plained by human– computer interaction theories that suggest users
prefer simple online design due to the self-service nature of the Internet.
Interviews conducted with maj or online grocery stores revealed that for one
store, of their 200,000 registered customers, only 100,000 had ever made a
purchase. O ut of these customers, 30,000 had only ever placed one order ( F ree-
man 2003). C ompleted orders at online grocery stores have an average order
siz e of 54 items. While a user may struggle with an e-commerce website when
placing an order for a single item, it is unlikely that users will be willing to repeat
the process 54 times if it is difficult or time-consuming. Although the percentage
of registered customers who havemade a purchase is high, Hicks ( 2002) claimed
that the registration process was the first hurdle in online ordering, with studies
revealing high dropout rates during the registration process. Another possible
ex planation is that the online grocery stores are not usable, causing users to feel
stressed during the registration process and thus discontinue using the system.














































D ue to the repeated nature of grocery shopping, online grocery systems have
the potential to develop time-saving features to enable a consumer to complete
repeat purchases easily. R esearch indicates that convenience is a more impor-
tant factor than cost savings when users decide to purchase groceries online
( B ellman et al. 1999). A significant incentive to use only one vendor and shop
online is argued to be the persistent shopping trolley ( also referred to as a cart)
( B annister 2002; C onsumer U nion of U .S . 2000), which allows shoppers to
place items in their trolley, and return later to continue shopping. The ability
to ‘ recognise’ customers on return visits forms the basis for users being able to
customise the site ( C onsumer U nion of U .S . 2000). P roduct information used to
build the shopping trolleys commonly includes availability information for each
item. This information allows users to make efficient choices, rather than
req uiring contact from grocery store staff after the order is placed ( C onsumer
U nion of U .S . 2000). The trolley feature aids sales in several ways:
 U sers can see that you ‘ recognise’ them, and that they have visited previously
( B annister 2002).
 U sers can build their orders gradually before placing it ( C onsumer U nion of
U .S . 2000).
 U sers can access previous purchases on a repeat visit. The first shopping
ex perience can be time-consuming because users must search for the indivi-
dual items, with future visits becoming more efficient as users are able to
choose from a list of their previous purchases ( C onsumer U nion of U .S .
2000). This is a significant incentive to use only one vendor.
 The e-business can gather customer tracking and behavioural data, used to
further tailor the site to increase usability ( B annister 2002).
C laims that grocery shopping is the most stressful form of shopping
( Aylott & M itchell 1998) are based on a range of factors including the need to
attend a busy store and the transportation of a large q uantity of items, which
may be difficult for some groups of the population. O nline grocery shopping
removes these stressors, as ordering can be completed in the user’s home and the
transportation is completed by the store. D espite these apparent benefits, only
about 3% of the total grocery sales in Australia occurred online in 2002
( Hannen 2002). It has been suggested that poor usability is creating new
stresses, and this may be a contributing factor to the low usage.
C ompared to other forms of shopping, ‘ grocery shopping has more negative
associations. It is a necessity, and even though some consumers ex perience it as
relax ing, it remains something you cannot avoid, something you have to do’
( Geuens et al. 2003, p. 244). A list of positive and negative associations related
to conventional self-service grocery shopping was developed by Geuens et al.
( 2003). O f the 15 negative associations, only 1 ( the possibility of out-of-stock
products) is apparent when using an online grocery store. The negative factors
that are removed when purchasing groceries online are as follows: waiting in
lines; decayed products; melting products; crowds of people; elderly people;
annoyingmusic; no parking spaces; badly manoeuvrable trolleys; bringing back














































trolleys on rainy days; narrow aisles; unfriendly personnel; ignorant personnel;
and stress before closing hour. An online grocery system may have a different
set of negative connotations and/ or stressors when users become familiar with
the technology, such as the loss of the trolley contents or issues with delivery.
A study conducted in the U nited S tates of America ( Ahuj a et al. 2003) on the
current use of the Internet and its future use by both students and non-students
presented the following figures about grocery shopping online. The population
was classified into students and non-students based on P helps et al.’s ( 2000)
article, which stated that students were more likely to know how to use the
Internet and had less privacy concerns when working online. In 2003, 6.9% of
students and 6.8% of non-students were purchasing their groceries online, with
18.6% of students and 9.6% of non-students having future intentions to pur-
chase groceries online. The maj or reasons that they stated for purchasing
products online were convenience, saving time and better prices. The maj or
reasons that they did not purchase products online were privacy/ security,
customer service, lack of interaction and high prices including high shipping
and handling costs. O ne factor identified by some of the respondents that was
especially relevant to the nature of groceries was an inability to touch and feel
the product. O nline grocery stores have little control over the negative factors
identified in the P helps et al. study ( 2000). The online stores must therefore
work to max imise the advantages of using online grocery shopping, with the
focus commonly on usability. With usability being a prime concern for online
stores, the field of usability testing has come into prominence. Two clear
usability goals have been identified when dealing with e-commerce websites: a
clear path to products and transparency of the ordering process ( B enbunan-
F ich 2001).
7.3.2 Sh op p ing D if f erences B etw een U ser Grou p s
L inks have been identified between user groups ( as defined by their online
shopping ex perience) and their behaviour ( J ames 2001). M ost online purchases
are made by users who have had over 2 years of Internet ex perience ( usually
considered ‘ advanced’ or ‘ ex pert’ users), and have therefore adapted to the
medium and the related purchasing arrangements. The typical web customer
is one who spends a significant amount of their time on the Internet, indicating
that they are an advanced user ( B ellman et al. 1999, p. 32). In contrast, only
56% of light Internet users have attempted to make a purchase of any type
online ( J ames 2001).
S earch facilities must be flex ible to be able to cater for different user groups
with varying levels of Internet ex perience, due to the behavioural differences
between these groups ( Hölscher & S trube 2000).While novice users ex perienced
severe problems when attempting to develop successful q ueries, advanced users














































did not ex perience such problems ( F reeman 2006; F reeman et al. 2006).
A flex ible system that provides support to all users would be likely to reduce
the problems ex perienced by less ex perienced users; however, it should not
impede the interactions of more advanced users.
7.4 R esearch Method
As previously stated, many issues affect a user’s perception of an online shop-
ping ex perience. The research described in this chapter considers u s a b ility
issues. F ifty-four users selected items in an online grocery store from shopping
lists provided by the researcher. The selection and classification of these users
into groups was based on their online shopping ex perience. All users completed
their shopping tasks using the same online grocery store, in a laboratory
environment to ensure consistency and comparability of results. This store
was selected based on ex tensive heuristic evaluations of 14 online grocery stores
internationally, which deemed this store to be highly usable relative to the other
stores evaluated. A store with high usability was chosen to ensure that the
results from this research informed best practice, rather than addressing issues
of poor design.
7.4 .1 U sa b ility T esting
While there is no single definition of usability, for the purposes of this chapter,
the key elements in usability are ease of use, ease of learning, efficiency, visual
pleasure, speed and effectiveness ( B ara et al. 2001; M andel 1997; P reece 2000).
P reece ( 2000) ex plains that, in a practical sense, ‘ usability is concerned with
developing computer systems to support rapid learning, high skill retention,
and low error rates.’ According to the IS O 9241-11 ( 1998) standard, usability is
the ‘ ex tent to which a product can be used by specified users to achieve specified
goals with effectiveness, efficiency and satisfaction in a specified contex t of use.’
If a system is usable then it is believed that a user will be less stressed and their
reaction to using it will be more positive.
The term ‘ usability testing’ refers to ‘ a process that employs users who
are representative of the target population to evaluate the degree to which
a product meets specific usability criteria’ ( R ubin 1994). Its use as a
research tool is based on traditional ex perimental methodology, and allows
tests to be conducted under a generic title, rather than being req uired to
specify the particular method to be used. U sability testing encompasses a
range of methods. D evelopers are able to gain greater understanding about
their website by conducting usability testing, and observing how users
interact with it. U ser interaction is often different to the designer’s














































envisaged flow of interaction, and usability testing is therefore an impor-
tant tool to employ, as it can provide valuable feedback on unplanned use
and areas req uiring improvement.
U sability testing involves evaluating users’ ex periences of a website through
carefully prepared tasks. As users perform these tasks, they are observed and
their interactions with the system are logged. The performance of the user is
commonly measured by task completion time and the number of errors made
during each task. The usability testing process is highly controlled and is usually
conducted in a laboratory-style environment. This environment eliminates
typical distractions such as answering telephone calls, checking emails or dis-
cussions with colleagues. This method was used in this research to assess online
grocery shopping because it provides a constant environment for all users
conducting the evaluations. It provides constant access times due to consisten-
cies in Internet bandwidth.
U sability testing was used in this research to observe the interaction of users
with the chosen online grocery shopping website. O n completion of the usability
testing, users completed a post-test q uestionnaire, which recorded user percep-
tions of the online grocery system. The method of usability testing is based on
scientific research ( R ubin 1994), where controlled ex periments are conducted
and the outcomes recorded. These results are then ex amined to identify trends
in the data. F or this study, C a m ta s ia R eco rd er was used to record the interac-
tion of the users with the online grocery system. The statistical tool S P S S was
used to ex amine the data.
The test comprised two stages that were 1 week apart. In the first stage,
users completed two shopping lists one of 10 products and one of 20 products.
In the second stage, users completed one shopping list of 50 products. E ach
user was req uired to complete a post-test q uestionnaire at the conclusion of
each round of tests on the online grocery system. This information was used to
gain overall feedback of users’ perceptions of ordering grocery products
online and to conduct a comparison of their views across the three shopping
lists.
The recommended usability testing group sample siz e varies amongst the
ex perts in the field, and is dependent on the type of study that is being con-
ducted. Q ualitative testing sample siz e recommendations range from 5 ( N ielsen
2000b) to 12 users ( R ubin 1994). However, for the use of q uantitative tests
N ielsen recommends testing be conducted with 20 users. The discrepancies
between ex perts indicate that there is no generally agreed siz e for usability
testing groups.
F or this study a sample siz e of 54 users was chosen, consisting of three types
of users: beginner, intermediate and advanced users of e-commerce websites.
Advertisements for participants were displayed on public notice boards, and
participants received AU $ 20 gift voucher as remuneration. E ach of these
groups consisted of 18 users to give statistically significant results ( C ochran &
C ox 1957, p. 24). B eginner users had never made an online purchase; however,
they were familiar with using the Internet. Intermediate users had purchased














































‘ hard-goods’ only online, such as books and C D s. Advanced users had pur-
chased ‘ soft-goods’ online, typically food and clothing items. E ach user was
req uired to complete a background/ screening q uestionnaire to determine to
which user group they belonged. This q uestionnaire is based on previous studies
about users of websites.
7.5 R esults – Usability T est Analysis
7.5 .1 U ser P erf orm a nce
The following sections present the user performance using the online grocery
system based on the average time taken per product when completing the lists
of products. The short test consisted of 10 products, each with a q uantity of 1.
The medium test consisted of 20 products, with some products having multi-
ple q uantities ( 30 items in total). The long test consisted of 50 products, with
some products having multiple q uantities ( 75 items in total). The descriptive
statistics for the average time per product for the three tests are shown in
Table 7.1.
In the three tests, the mean for the advanced users was lower than the mean
for the intermediate users, and the mean for the intermediate users was lower
than themean for the beginner users, i.e. the differences in the means were in the
direction ex pected.
An analysis of variance was also conducted across the three tests looking for
changes in the average time users spent locating products. The results of the
AN O V A between subj ect effects of the tests and participants were F ( 53,106)¼
8.364, p < 0.001, which indicates that there is a statistical significance of the
difference at the 5% significance level.
The results for the S cheffe comparison ( see Table 7.2) indicate that there is a
statistical significance at the 5% level between the short and medium tests
( p value of 0.000) and the short and long tests ( p value of 0.000). However,
there is no statistical significance between medium and long tests. This result
indicates that the users learnt how to use the online grocery system very q uickly,
with a 26% decrease in average time per product between the short and the
medium tests. N o difference between the medium and the long test could be
T able 7.1 D escriptive statistics – average time per product
All users Advanced Intermediate B eginner
M ean S td. dev M ean S td. dev M ean S td. dev M ean S td. dev
S hort test 44.6s 19.57s 33.3s 17.50s 44.1s 16.02s 56.5s 18.58s
M edium test 33.0s 10.75s 26.7s 11.33s 32.0s 6.94s 40.2s 9.30s
L ong test 32.9s 10.61s 26.5s 9.37s 30.5s 6.92s 41.8s 9.10s














































attributed to the week delay between the medium and the long tests, or fatigue
associated with the longer product list.
As stated previously in this chapter, one of the key elements of usability is
that a system is easy to learn ( M andel 1997; P reece 2000). This element is
especially important for systems such as an online grocery system, because
they are self-service and req uire a great deal of interaction from users. O ne
method of assessing whether a system is easy to learn is to evaluate how long a
task takes at different points in time. A benchmark for the analysis of time spent
purchasing grocery products was in P olegato and Z aichkowsky ( 1994), which
discussed the purchase of products at conventional self-service grocery stores.
This study by P olegato and Z aichkowsky ( 1994) revealed that an average
grocery shopping trip for females was about 60 minutes, while for males it
was about 51minutes. The average time travelling to and from the grocery store
was approx imately 30 minutes. In this study, the average time for the long test-
ordering process was approx imately 27 minutes, which is below the times stated
in P olegato and Z aichkowsky’s study.
7.6 R esults – P ost- T est Q uestionnaire Analysis
Although the time taken to add products to the online grocery system trolley
suggests that using an online grocery system for grocery shopping is q uicker
than going to a grocery store, additional information was gathered on the users’
perceptions of the system. E ach user completed three post-test q uestionnaires,
one after each of the tests. Analysis is based on the two constructs from the
Technology Acceptance M odel ( D avis 1989): perceived usefulness and per-
ceived ease of use. The Technology Acceptance M odel ( TAM ) uses six q ues-
tions with L ikert scale responses ( 1 – strongly disagree, 7 – strongly agree). The
results from these q uestions are averaged to give the overall rating on the
perceived usefulness and perceived ease of use.
The results showed that beginner and intermediate users believed that the
online grocery systemwas more useful than did advanced users during the short
andmedium tests. This outcomemay be ex plained by N ielsen and L evy’s ( 1994)
statement that ex perienced users rate their satisfaction of systems lower than
users with little or no ex perience. However, for the long test, which closely
represents a typical visit to an online grocery system with over 50 items, the
perceived ease of use was higher for intermediate and advanced users, who
T able 7.2 S cheffe comparison of between tests for all users – average time per product
S hort ( I), M edium ( J ) S hort ( I), L ong ( J ) M edium ( I), L ong ( J )
D ifference ( I– J ) p value D ifference ( I– J ) p value D ifference ( I– J ) p value
11.6630 .000 12.0044 .000 .3415 .974














































would have had more ex perience. B eginners appeared to struggle with the
longer list of items based on their lower average ease of use score. Table 7.3
shows the means for the perceived usability of the three tests for each user
group, with Table 7.4 showing the means for perceived ease of use.
F ifty-seven different studies were compared by N ielsen and L evy ( 1994).
These 57 studies involved a comparison of two or more systems, with 40 of the
studies measuring subj ective performance. N ielsen and L evy’s meta-analysis
of these studies has allowed benchmarks to be created on subj ective prefer-
ences for systems. The results from N ielsen and L evy’s study are comparable
with the results from this study, as the methods that were used seem to be
compatible. N ielsen and L evy’s comparison normalised the studies with dif-
ferences. The users N ielsen and L evy reported on were from a broad range of
backgrounds ( beginner through to advanced). The study reported that the
subj ective preference mean ( at a 95% confidence interval) for a 7-point L ikert
scale was 4.82 0.19. However, N ielsen and L evy stated that this is not
suitable as a benchmark for two reasons: it has been affected by both systems
that the users liked and disliked; and the median of system satisfaction was
higher than the numeric middle as users tend to be polite and give fairly high
ratings unless they dislike a system greatly. U pon further study, N ielsen and
L evy recommended a benchmark of 5.6 for the mean and median for a good
q uality system, based on the systems that were preferred by the users in the
studies evaluated.
O verall, across the three tests in this research the mean for perceived
usability was 5.37 0.17. This result is slightly lower than the benchmark
for a good q uality system. F or the perceived ease of use, the mean was 5.63
0.14. This result shows that users considered the ease of use of the system to
be high. S ome of these results are also confirmed by the open-ended responses
given by users.
T able 7.3 M eans for perceived usability for the three tests
S hort test M edium test L ong test
Advanced users 5.21 5.51 5.38
Intermediate users 5.25 5.54 5.15
B eginner users 5.68 5.57 5.62
Total 5.38 5.54 5.20
T able 7.4 M eans for perceived ease of use for the three tests
S hort test M edium test L ong test
Advanced users 5.58 5.60 5.62
Intermediate users 5.58 5.88 5.73
B eginner users 5.70 5.80 5.30
Total 5.59 5.76 5.55














































7.6 .1 U ser R esp onses to th e Op en- E nd ed Q u estion
The open-ended q uestion asked users if they had any comments on the online
shopping ex perience. M any users took this opportunity to state some of the
issues that they had whilst shopping using the online grocery system. S ome
users also provided personal comments about their own shopping habits.
7.6 .1.1 Short T est
There were numerous comments made by users in the open-ended section of the
post-test q uestionnaire for the short test. The total number of participants that
provided a response, number of comments of a positive nature and number of
comments of a negative nature are shown below in Table 7.5 for each partici-
pant group.
The positive comments that were made by users after the short test referred
to the way that users felt that this process was q uicker than purchasing groceries
via conventional self-service means. They also felt that searching was easy and
that with products being categorised by product type, the lists were easy to
navigate. The negative feedback that was given wasmainly about the difficulties
that users had when attempting to find items using the in-built search function
or adding the item to the trolley.
In total, 29 responses ( 43.9% ) of a positive nature and 37 responses ( 56.1% )
of a negative nature were recorded for the short test. U sers were impressed with
the speed of locating products, and the convenience of the online grocery store
overall. The most problematic issue with the online grocery store was adding an
item to the trolley. M any of the negative comments from all types of users were
due to users’ misunderstanding of the online grocery store, indicating that the
system should be simplified to address the needs of all users. While there were
more negative comments than positive comments, overall the comments were
neutral.
7.6 .1.2 Medium T est
The total number of participants that provided a response in the medium test
post-test q uestionnaire, number of comments of a positive nature and number
of comments of a negative nature are shown below in Table 7.6 for each
participant group.
T able 7.5 P articipant responses to the short test
Total responses P ositive comments N egative comments
Advanced users 15 9 15
Intermediate users 15 12 10
B eginner users 14 8 12
Total 44 29 37














































The positive comments that were made by users during the medium test
referred to the way that users interacted with the online grocery store. A number
of the comments referred to the fact that users felt it was q uicker interacting
with the online store the second time and now believed that it was definitely
faster than visiting a conventional self-service grocery store. The negative feed-
back given was similar to that from the short test outlining difficulties using the
search feature.
In total, there were 17 responses ( 33.3% ) of a positive nature and 34
responses ( 66.7% ) of a negative nature for the medium test. U sers in all
categories stated that using the online grocery store was faster and easier than
conventional self-service grocery shopping, with some attributing this to their
previous ex perience in the short test. Again, the maj ority of the negative com-
ments were related to issues with adding products to the trolley. This was a
maj or concern for users. The other issue repeatedly identified in the negative
comments was the need for a spelling check facility or a facility to prompt likely
product alternatives. The positive comments were widely supportive of the
online grocery store, with the negative comments identifying small issues that
could be rectified by the online grocery store owner.
7.6 .1.3 L ong T est
The total number of participants that provided a response in the long test post-
test q uestionnaire, number of comments of a positive nature and number of
comments of a negative nature are shown below in Table 7.7 for each partici-
pant group.
The positive comments that were made by users during the long test referred
to the way that users interacted with the online grocery store compared to a
conventional self-service grocery store. O ne user stated that ‘ I went shopping
yesterday. It took over an hour. This is a lot q uicker.’ O thers felt that the
T able 7.6 P articipant responses to the medium test
Total responses P ositive comments N egative comments
Advanced users 11 4 14
Intermediate users 14 7 10
B eginner users 13 6 10
Total 38 17 34
T able 7.7 P articipant responses to the long test
Total responses P ositive comments N egative comments
Advanced users 13 6 11
Intermediate users 13 5 14
B eginner users 11 5 8
Total 37 16 33














































process became easier after using the system a number of times. The negative
feedback given was similar to that from the short and medium tests outlining
difficulties using the search feature. U sers stated that a spell-checking facility
was essential for a system such as this.
In total, 16 responses ( 32.7% ) of a positive nature and 33 responses ( 67.3% )
of a negative nature were recorded for the long test. P ositive comments identi-
fied that using an online grocery store was faster than conventional self-service
grocery shopping, req uired information ( e.g. prices) could be easily identified,
the system could be ‘ learnt’, and the search box was easy to use. N egative
comments for the long test repeated the comments in previous tests about issues
associated with adding a product to the trolley, and the need for a spelling-
check feature. U sers also becamemore discerning about the naming and display
of product information. As for the medium test, while there were more negative
comments than positive comments, the negative comments identified issues that
could be resolved by the online grocery store owners. The positive comments
were of a more general nature, and included the following statement: ‘ The
process became easy after some practice.’
7.6 .1.4 Ov erall Feedback
O verall there were several comments that weremade by a number of users in the
different user groups across the three tests. These comments included
 The search facility has no error correction
 The users did not know if a product was not on the shelf or if they had
searched using incorrect terms. P revious research ( R aymond 2001) found
that an inability to find products was one maj or reason customers do not
return to an online store
 P roblems with the shopping trolley, including no display of number of items
added, total cost or a receipt
 P roblems with truncations and plurals ( This comment is referring to the
system’s inability to process truncated terms ( e.g. ‘ bisc’ does not return
results for biscuit) and its inability to effectively deal with plurals ( e.g.
‘ apples’ does not find results containing the word ‘ apple’). These issues
were compounded by the inconsistency of item names in the system.)
S ome of the comments that were made by beginner users were actually
incorrect. These comments included
 It would be difficult to use this system to find uncommon brands
– The search facility provides users the ability to search for all products via
the same mechanism. The linking is the same as conventional self-service
aisles in a grocery store. Therefore, is should be no more difficult to find
an uncommon brand compared to a common one
 Q uantity has to be changed from z ero before adding a product
– When the check box is clicked, the q uantity automatically changes to one














































The overall negative comments presented above all identify serious concerns
for the users. Addressing these concerns should be of high priority to online
grocery systems because users in all user groups identified them, suggesting that
ex perience using an online grocery system would not overcome these problems.
The negative comments mainly identified specific problems, and were largely
relating to issues associated with adding a product to the trolley. M any of these
identified problems could be overcome with a relatively small investment from
the online grocery system owner. The positive comments were of a more general
nature, with users describing the system as ‘ q uick’ and ‘ easy to use’. O n the basis
of the content of the comments, it could be stated that the post-test q uestion-
naire responses were of an overall neutral or slightly positive nature.
7.6 .2 Stressors
O nline grocery system usage styles and attitudes varied, with some testers
preferring shopping for groceries online compared with conventional self-ser-
vice means. This was shown with a number of users stating that online grocery
shopping was faster and that they were going to recommend it to family and
friends. However, there was no correlation to suggest that age, gender or
ex perience impacted upon how users felt about using the systems. This result
was different to previous studies, which stated that ex perience and age are the
influencing factors when using such systems.
Table 7.8 shows the issues and stressors when a customer interacts with both
conventional self-service and online grocery shopping environments. The
results were obtained from users’ feedback in the post-test q uestionnaire and
from previous research ( Ahuj a et al. 2003; Geuens et al. 2003).
An online grocery store can potentially reduce the stress of grocery shopping
as customers can purchase the products from anywhere which is convenient to
them at any time. The products are delivered to an address the customer gives
the grocery company during a specified time frame. A customer does not have
to deal with crowds or trolleys that are difficult to manoeuvre as manual
processes are handled by the supermarket staff in an online environment.
However, there are a number of new stressors that a customer could
possibly be faced with when purchasing their groceries through an online
grocery store. P rivacy and security concerns with the website can be mini-
mised by using a recognised company. Issues with the navigation of the system
can be reduced through the development of thoughtfully designed websites by
the store. While there is no conventional self-service customer service if the
customer has an issue with using the site, help pages are generally available.
A customer does not have the ability to touch or feel the product, which is
traditionally important when selecting fruit and vegetables, req uiring the
customer to trust the store in providing good q uality products. The customers














































could also have issues with the website or with their Internet connection,
which may cause frustration and stress.
O ne issue that is common to both conventional self-service and online
grocery stores that can potentially cause stress to a customer is out-of-stock
products.
7.7 Conclusion
The results from this study into users’ interactions with online grocery systems
have many benefits for designers of IS S Ts. U sers learnt how to use the online
grocery system q uickly, with a 26% decrease in average time per product
between the short and the medium tests. The time difference per product
between the medium and the long tests was negligible. This could have been
due to the week delay between testing and/ or fatigue associated with the longer
product list. R esults show that the interface of an online grocery system can be
learned within a short period of time and all users can perform the maj ority of
tasks for which the system is designed. O verall the ex periences of users with this
type of system were positive. U sers described the system as ‘ q uick’, ‘ easy to use’
and ‘ will recommend this to others’. These insights have shown that the use of
online grocery systems can reduce some of the stressors associated with grocery
shopping. R ealistic solutions an online store can implement to reduce potential
T able 7.8 Issues and stressors of grocery shopping
C onventional self-service grocery store
issues only O nline grocery store issues only
N eed to attend a busy store P rivacy/ security concerns
The transport of a large q uantity of items D ifficulty in finding products
Waiting in lines Issues with the building search mechanism
D ecayed products C ustomer service
M elting products L ack of interaction
C rowds of people High prices including high shipping and
handling costs
E lderly people Inability to touch and feel the product
Annoying music L oss of the trolley contents
N o parking spaces Issues with delivery
B adly manoeuvrable trolleys Issues with the companies website




S tress before closing hour
C onventional self-service grocery store
and online grocery store issues ( shared)
The possibility of out-of-stock products














































stressors for customers include: a smart search facility with in-built spell-
checker; an intuitive shopping trolley system; clear presentation of product
information and stock levels; and access to more detailed information on the
current order. However, it is essential that online stores remember that the
usability of the online interaction is only one element of a user’s ex perience with
online grocery shopping.
The statistics for adoption of online purchasing show increasing levels of use,
and this growing demand is also being ex perienced in the grocery industry.
M any studies have shown that one way to increase the number of households
using such services is to offer a more usable and efficient service to the users.
The results from the user testing phase of this research could be used by
companies to set initial benchmarks for their online grocery systems, as the
only benchmarks available to date relate to conventional self-service grocery
stores. However, the benchmarks developed in this study are by no means
comprehensive. F urther analysis of other online grocery systems via usability
testing with online grocery system users would be needed to provide a repre-
sentative analysis for comprehensive online grocery system benchmarks.
An important area of further research is the impact of ex perience on issues
such as usability for online grocery systems, and whether it is possible to make
use of such systems intuitively. ‘ B ricks and mortar’ grocery stores allow shop-
pers the ability to locate staff when help is req uired; however, no such support is
available in an online environment with these systems. S uch research would
req uire greater rigour in the user selection process, with ex tensive knowledge of
user ex perience gathered prior to tester selection. This study only asked users
whether they had purchased any product or service online and if they had
purchased any goods from an online grocery system.
E nsuring that online ordering systems follow usability guidelines will allow
users to develop greater understanding and confidence in purchasing online,
and provide benefits to both users and online sites. If websites adopt usability
guidelines, shoppers are likely to be more willing to shop online, providing
benefits to both users and website owners.
This chapter identified several issues that affected users in all ex perience
categories. Addressing these concerns should be of high priority to online
grocery systems because users in all user groups identified them, suggesting
that ex perience using an online grocery system would not overcome these
problems. These included numerous difficulties with the search facility and
the shopping trolley, and a lack of information about product availability.
U sers believed these issues had an impact on their ex perience using the online
grocery system, and thus had negative associations leading to stressful situa-
tions. In this self-service environment, where virtually no support from the
online grocery store is available, these key elements of an online grocery store
must function effectively for the store to be successful. M any of the identified
problems could be overcome with a relatively small investment from the online
grocery system owner.














































This chapter has presented a case study of a self-service online grocery
system. It has been shown that users of such systems ex perience some issues
when interacting with the systems. Although most of the traditional stressors of
self-service for groceries are removed when transferred online, new stressors are
created that need to be managed.
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